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VLWXDWLRQ2XU UHVHDUFKHV DUH EDVHG RQ GDWD RI WUDQVSRUW V\VWHP RI5RVWRYRQ'RQZLWK WKH SRSXODWLRQ
PRUHWKDQRQHPLOOLRQLQKDELWDQWV7KHUHLVRQWKHRQHKDQGPRWRUL]DWLRQLVYHKLQKDELWDQWVDW
DYHUDJH DQQXDO UDWHV RI LQFUHDVH RI  RQ WKH RWKHU KDQG WKH DQQXDO YROXPH RI WUDQVSRUWDWLRQ E\
EXVHVLVDERXWPLOOLRQRISDVVHQJHUV)RULQFUHDVHRIDSSHDORISXEOLFWUDQVSRUWLQWKHFLW\WKHSODQRI
SULRULW\ IRU EXVHV LV LPSOHPHQWLQJ VWHSE\VWHS RQ WKH URDG QHWZRUN =\U\DQRY 6DQDPRY  ,Q
5RVWRYLVRSHUDWHGNPRIEXVSULRULW\ODQHV$OOWKHVHEXVSULRULW\ODQHVKDYHEHHQLQWURGXFHGDIWHUD
SUHOLPLQDU\HVWLPDWLRQRQWKHEDVLVRIPLFURVLPXODWLRQ
7KHUHLVDSODQWRLQFUHDVHEXVSULRULW\ODQHV$FFRUGLQJWRWKHWUDQVSRUW0DVWHUSODQWKHEXVSULRULW\
ODQHVZLOOEHLQFUHDVHRQNP,WLVVXSSRVHGWRXVHYDULRXVVWUDWHJLHVRIPDQDJHPHQWLQFOXGLQJWUDIILF
VLJQDOSUHHPSWLRQDQG,%/3UHFRQGLWLRQVIRUUHDOL]DWLRQRIWKHVHSURMHFWVDUHIROORZLQJDVSHFWV
7HFKQLFDO7KHFLW\KDVLQWHJUDWHG6\VWHPRI0DQDJHPHQWRI3XEOLF7UDQVSRUW0RYHPHQWRIDOOEXVHV
DQGH[HFXWLRQRIWKHVFKHGXOHVDUHFRQWUROOHGLQDUHDOWLPH
,QVWLWXWLRQDO7KHHTXDOFRQGLWLRQVIRUGHYHORSPHQWRIHYHU\RIWKHSXEOLFWUDQVSRUWDJHQFLHVLVFUHDWHG
LQ WKHFLW\ LUUHVSHFWLYHRI WKHSDWWHUQVRIRZQHUVKLSZKLFKDUHFDUU\LQJRXW WUDQVSRUWDWLRQRQ WKHXUEDQ
QHWZRUN%XVHVRIDOORSHUDWRUVIXQFWLRQRQWKHXQLILHGSODQDQGWKHVFKHGXOH
7UDIILFVLPXODWLRQ2QHRIWKHNH\DVSHFWVLVRSSRUWXQLW\WRXVLQJPLFURVLPXODWLRQWKDWFLW\DXWKRULWLHV
FRXOGHVWLPDWHWKHHIIHFWLYHQHVVRIWKHQHZZD\VRIEXVSULRULW\
6KRUW/LWHUDWXUH5HYLHZ
2QH RI WKH LPSRUWDQW FRQGLWLRQV RI LQFUHDVH RI SXEOLF WUDQVSRUW HIIHFWLYHQHVV LV LPSOHPHQWDWLRQ RI
GLIIHUHQW VWUDWHJLHV RI EXV SULRULW\ 6WUDWHJLHV RI D SULRULW\ ZLWK FRPSRQHQWV RI LQWHOOLJHQW WUDQVSRUW
V\VWHPVKDYHKLJKHIILFLHQF\LQFOXGLQJSULRULW\RQLQWHUVHFWLRQVLQWHUPLWWHQWEXVODQHV,%/LQWHJUDWLRQ
,%/ ZLWK WUDIILF VLJQDO SUHHPSWLRQ RQ LQWHUVHFWLRQV %DONH  9LHJDV  &XUULH  ,%/
V\VWHP KDV EHHQ VWXGLHG DQG LPSOHPHQWHG RQO\ LQ VHYHUDO FLWLHV DV HIILFLHQW PHWKRG WR LPSURYH EXV
RSHUDWLRQZLWKPLQLPDO LPSDFW RQ EDFNJURXQG WUDIILF IORZ+RZHYHU LQ WKH FDVH RI LPSOHPHQWDWLRQ RI
VXFK V\VWHPV LW LV QHFHVVDU\ WR FRQGXFW WKH SUHOLPLQDU\ HVWLPDWLRQ RI DOO WKH LPSDFWV LQFOXGLQJ DW D
QHWZRUN OHYHO ,Q IDFW WKH RQO\ZD\ LQ WKLV FDVH LV WUDIILF VLPXODWLRQ ,Q RXU UHVHDUFKHV PRGHOV IRU DQ
HVWLPDWLRQRIVWUDWHJ\,%/LQYDULRXVVFHQDULRVKDYHEHHQFUHDWHG7KHVSHFLDODWWHQWLRQKDVEHHQJLYHQWR
VWXG\LQJ,%/DQGVLJQDOSULRULW\RQWZRODQHURDGV,QWKHVHFDVHVH[DFWO\WKHUHDUHWKHPRVWFRPSOLFDWHG
VLWXDWLRQV
7KHUHLVFXUUHQWO\JUHDWLQWHUHVWLQGHYHORSPHQWRIGLIIHUHQWFRQFHSWVRIEXVSULRULW\V\VWHPV)LUVWRI
DOO WKHLGHDRI,%/DWWUDFWVDWWHQWLRQDVRSSRUWXQLW\ WRLPSURYHHIILFLHQF\RIXVHRIEXVSULRULW\ODQHVDW
UHODWLYHO\VPDOOEXVIUHTXHQF\'\QDPLFFKDQJHRIWKHVWDWXVRIFRQVHFXWLYHVHFWLRQVRIODQHDOORZVWKH
PRYLQJ RI JHQHUDO WUDIILF ZKHQ WKH EXV QRW XVHV WKLV VHFWLRQ ,W PHDQV WKH ,%/ SURYLGHV FRQVWDQW
DGYDQWDJHV WREXVHV DQGPLWLJDWHV UHVWULFWLRQVRQXVHRI SULRULW\ ODQH IRU D JHQHUDO WUDIILF)RU WKH ILUVW
WLPH WKH WKHRUHWLFDO FRQVLGHUDWLRQ RI ,%/ ZDV GHYHORSHG E\ 9LHJDV LQ  $ PLFURVFRSLF WUDIILF
VLPXODWLRQKDVEHHQXVHGIRULQYHVWLJDWLRQRIGLIIHUHQWVFHQDULRVRI,%/DFWLYLW\9LHJDVDQG/X
7KHGHPRQVWUDWLRQSURMHFWRIV\VWHPKDVEHHQLPSOHPHQWHGLQ/LVERQLQWKHRQHZD\VWUHHWE\OHQJWK
P'HSOR\PHQWRI,%/LQFUHDVHGDYHUDJHVSHHGRIEXVHVRQWKLVVLWHE\9LHJDV5RTXH/X
DQG9LHLUD
7KHSURMHFWRIWKH,%/ZLWKDG\QDPLFSULRULW\ODQHG\QDPLFIDLUZD\IRUWUDPV,%/')KDVEHHQ
LPSOHPHQWHGLQ0HOERXUQHRQDVLWHRIWKH7RRUDN5RDGOHQJWKRINP&XUULH/DL,QWKLVFDVH
WKHV\VWHPFKDQJHVJUHHQVLJQDOSKDVHVIRUULJKWWXUQWUDIILFWRFOHDUODQHLQIURQWRIWUDP7KHSURMHFWRI
V\VWHPLQ0HOERXUQHKDVLQFUHDVHGVSHHGRIWUDPVLQDPRUQLQJUXVKKRXUE\6PDOOHUHIILFLHQF\RI
WKH SURMHFW LQ 0HOERXUQH GHSHQGV RQ PRUH GLIILFXOW WUDIILF FRQGLWLRQV DQG KLJK WUDIILF YROXPH LQ
FRPSDULVRQZLWKWKHSURMHFWLQ/LVERQ
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,QWKHGHYHORSPHQWRIWKHSURMHFWLQ0HOERXUQHLWKDVEHHQDOVRGHVFULEHGWKHFRQFHSWRIPRYLQJEXV
ODQH0%/7KHPRYLQJEXV ODQHPD\EHDFWLYDWHGRQO\DIWHUGHWHFWLRQRIEXVHV ,Q0HOERXUQH WKH
PLFURVLPXODWLRQ DOVR KDV EHHQ XVHG IRU LQYHVWLJDWLRQ RI DOWHUQDWLYH VFHQDULRV DQG GHWHUPLQDWLRQ RI
SDUDPHWHUVRIRSWLPXPEXVRSHUDWLRQ5HVXOWVRISURMHFW LQ0HOERXUQH LQGLFDWH WKDW ,%/')0%/DUH
HIIHFWLYH PHWKRGV IRU SURYLGLQJ SXEOLF WUDQVSRUW SULRULW\ EXW LW LV QHFHVVDU\ WR GHWHUPLQH RSWLPDO
FRPELQDWLRQ IRUJHQHUDO WUDIILFYROXPH IUHTXHQF\RIRSHUDWLRQRISXEOLF WUDQVSRUW DQG OHQJWKRIDFWLYH
VHFWLRQ
&RQFHSWRIEXV ODQHVZLWK LQWHUPLWWHQWSULRULW\%/,3KDV VRPHGLIIHUHQFHV IURP,%/7KLVFRQFHSW
XVHV YDULDEOHPHVVDJH VLJQV DQG WKHUH LV QR QHHG IRU FKDQJHV RI WUDIILF VLJQDO $QDO\VLV RI %/,3ZDV
FDUULHGRXW(LFKOHUDQG'DJDQ]RRQ WKHEDVHRIGHWHUPLQLVWLFPDFURPRGHOVRI WUDIILF IORZ (LFKOHUDQG
'DJDQ]R$FFRUGLQJWRWKHLUUHVXOWV,QFDVHRIXVHVRIWKHV\VWHPUDWLRQDOWUDIILFGHPDQGGHSHQGV
RQQXPEHURIODQHV)RUWZRODQHVWKHIHDVLEOHWUDIILFGHPDQGLVIURPFDSDFLW\DQGLQFUHDVHVWR
IRUIRXUODQHV,WLVYDOLGIRUVPDOOEXVIUHTXHQF\ZLWKDQLQWHUYDORIPLQXWHV
6LPXODWLRQ DQDO\VLV RI EXV ODQHZLWK LQWHUPLWWHQW SULRULW\ %/,03 KDV EHHQ LPSOHPHQWHG IRU:HVW
WK$YHQXHLQ(XJHQH2UHJRQ,QWKLVPRGHOWKHJHQHUDOWUDIILFPXVWFKDQJHODQHLQFDVHRIDFWLYDWLRQRI
VHFWLRQRI,%/WRJLYHZD\IRUEXV7KHLQWHUPLWWHQWEXVODQHLVVZLWFKHGRQDSSUR[LPDWHO\PDKHDG
RI WKHEXV7UDIILF VLPXODWLRQZDVH[HFXWHG IRUQH[WPDLQ VFHQDULRVEDVH VFHQDULRZLWKRXWEXVSULRULW\
ODQH EXV SULRULW\ RQ WKH LQWHUVHFWLRQV ,%/ ZLWK WUDIILF OLJKW SULRULW\ IRU EXV H[FOXVLYH EXV ODQH ZLWK
WUDIILF OLJKW SULRULW\ IRU EXV5HVXOWV RI VLPXODWLRQ DUH VKRZQ LPSURYHPHQWRI EXV VHUYLFH LQ UXVKKRXU
GHFUHDVHRIWUDYHOWLPHDQGXQHVVHQWLDOFKDQJHRIWUDYHOWLPHLQRIISHDNSHULRG
&ULWLFDO9ROXPHRI7UDIILFIRU,%/RQWKH%DVHRI7UDIILF6LPXODWLRQ
0LFURVLPXODWLRQ H[SHULPHQWV ZHUH FDUULHG RXW IRU WZR DQG WKUHHODQH DUWHULDOV ,Q WKLV SDSHU DUH
FRQVLGHUHG UHVXOWV RI VLPXODWLRQ IRU D WZRZD\ YDULDQW EHFDXVH LW LV WKH PRVW GLIILFXOW VFHQDULR IRU
SUDFWLFDO LPSOHPHQWDWLRQ 6DWLHQQDP DQG )XNXGD  /LDR DQG 'DYLV  )RU DFKLHYHPHQW RI
WKHVHSXUSRVHVRQWKHEDVLVRIWKH$,0681ZHUHGHYHORSHGPRGHOVRIYDULRXVWRSRORJ\RIWKHQHWZRUN
$WWKHVLPXODWLRQZHUHVWXGLHGIROORZLQJVFHQDULRV
7KHEDVHVFHQDULRRIPRYHPHQWRIEXVHVLQDXVXDOPRGHZLWKRXWDSULRULW\
([FOXVLYHSULRULW\EXVODQHLQDUHJLPHRIDFRQVWDQWSULRULW\
,QWHUPLWWHQWEXVODQHZLWKEXVSUHHPSWLRQ
0LFURVLPXODWLRQ SDFNDJHV KDYH QRW EHHQ DEOH WR PRGHOLQJ SURFHGXUH IXQFWLRQ ,%/ WKHUHIRUH ZHUH
FUHDWHGVSHFLDO ORJLFVFULSW IRU$,06817KLVVFULSWJLYHVIROORZLQJ IXQFWLRQVDWHDFKVLPXODWLRQVWHS
LGHQWLILFDWLRQ RI EXVHV DQG EDFNJURXQG WUDIILF PRYHPHQW RI FDUV ZLWK XVLQJ EXV ODQH DW LQDFWLYH ,%/
HYDOXDWLRQ RI WKH EXV ORFDWLRQ UHODWLYHO\ WR ,%/ G\QDPLF ODQH FORVXUH EXW DIWHU DFWLYDWLRQ RI ,%/ FDUV
ZKLFKKDYHDOUHDG\EHJXQPRYHPHQWRQEXVODQHKDYHWKHULJKWWRFRQWLQXHGULYLQJRQWKLVODQH:LWKXVH
RIWKH75$16<7KDYHEHHQFDOFXODWHGRSWLPXPSDUDPHWHUVRIWUDIILFOLJKWVZLWKFRRUGLQDWLRQEHWZHHQ
WKHQH[WLQWHUVHFWLRQV
7KHPDLQDLPRIVLPXODWLRQZDVGHILQLWLRQRILQIOXHQFHRIEDFNJURXQGWUDIILFYROXPHRQFRQGLWLRQVRI
IXQFWLRQLQJ RI D SULRULW\ EXV ODQH DQG FRPSDULVRQ GLIIHUHQW VFHQDULRV RI SULRULW\ 7KH IROORZLQJ
SDUDPHWHUV ZHUH XVHG WR FRPSDUH GLIIHUHQW VFHQDULRV WUDIILF YROXPH YHORFLW\ WUDYHO WLPH GHOD\ 7KH
ILJXUHGHSLFWVVRPHRIUHVXOWVRIVLPXODWLRQIRUEDVHVFHQDULRVFHQDULR,%/DQGSULRULW\ODQH





1467 Vladimir Zyryanov and Aleksandr Mironchuk /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1464 – 1471 
D      E

       
7UDIILFYROXPHYHKK






9H
ORF
LW\
N
P
K
      
7UDIILFYROXPHYHKK






9H
ORF
LW\
N
P
K

F
         
7UDIILFYROXPHYHKK









9H
ORF
LW\
N
P
K

)LJ5HODWLRQVKLSVWUDIILFYROXPHYHORFLW\IRUDEDVHVFHQDULRE,%/FSULRULW\ODQH
5HODWLRQVKLSIRUEDVHFRQGLWLRQVLV  TTTY  U 
IRU,%/   TTY   U     
IRUSULRULW\ODQH  TTY  U 
ZKHUHYLVWUDIILFYHORFLW\NPKTLVWUDIILFYROXPHYHKKULVFRHIILFLHQWRIFRUUHODWLRQ

,WLVREYLRXVWKDWDWWKHVFHQDULRZLWK,%/LWLVSRVVLEOHWRLQFUHDVHFDSDFLW\RIURDGLQFRPSDULVRQZLWK
DYDULDQWRIDSULRULW\EXVODQH,WLVYHU\LPSRUWDQWWRGHILQHDFULWLFDOOHYHORIEDFNJURXQGWUDIILFIORZIRU
HIIHFWLYHDFWLYLW\RI,%/IRUGLIIHUHQWYROXPHRIEXVHV,QWKLVFDVHWKHPDLQDWWULEXWHLVUHWHQWLRQRIEXVHV
VSHHGDFFRUGLQJ WR WKHVFKHGXOH$WVLPXODWLRQ LW LVQHFHVVDU\ WRGHILQH WUDIILFYROXPHDWZKLFKEHJLQV
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VKDUSUHGXFWLRQRIEXVHVVSHHG5HODWLRQVKLSEHWZHHQVSHHGRIEXVHV IUHTXHQF\RIPRYHPHQWRIEXVHV
DQGWUDIILFYROXPHLVVKRZHGRQILJ
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&ULWLFDOEDFNJURXQGWUDIILFYROXPHIRU,%/FRQVWDQWO\GHFUHDVHVZLWKLQFUHDVHRIYROXPHRIEXVHVEXW
VSHHGRIWKHEXVHVIRUWKHVFHQDULR,%/LVUHPDLQHGDWDFRQVWDQWOHYHODWLQFUHDVHRIWKHWUDIILFXSWR
FDSDFLW\%XVHVVSHHGLQWKLVRIDUHDZLWK,%/LVDSSUR[LPDWHO\RQDERYHWKDQIRUDXVXDOURXWH
6LPXODWLRQ$QDO\VHV$ORQJ6FKHEROGDHY6WUHHWLQ5RVWRYRQ'RQ
6FKHEROGDHYVWUHHWZDVVHOHFWHGIRUWKHHVWLPDWLRQ,%/RQWKHEDVHRIWUDIILFVLPXODWLRQ7KLVRQHZD\
VWUHHWZLWKGLVWDQFHDERXWNPKDVWKUHHODQHVWZRVLJQDOL]HGLQWHUVHFWLRQV7UDIILFYROXPHUHDFKHV
YHKKDQGIUHTXHQF\RIWKHEXVHVLVEXVHVKGHSHQGVRQWLPHRIWKHGD\7KHUHDUHWZREXVVWRSVRQ
WKLV VWUHHW&DSDFLW\DQDO\VLVZDVSHUIRUPHGDW WKUHHSRLQWV± LQSXWRXWSXWDQG LQ WKHPLGGOHRI VWUHHW
7KLV RQHZD\ VWUHHW FRQQHFWHG SHULSKHUDO DUHD ZLWK FHQWHU RI WKH FLW\ WKHUHIRUH LQ IDFW KHDY\ WUDIILF
YROXPHH[LVWVDOOGD\ORQJILJ



















































 

7LPHK
7U
DII
LF
YR
OXP
H
YH
KK

)LJ'DLO\WUDIILFYROXPHRQWKH6FKHEROGDHYVWUHHW

%XVWUDYHOWLPHDQGVSHHGZHUHFDOFXODWHGRQWKHEDVHGDWDVHWIURPPXQLFLSDOFRPSDQ\7HFKQRORJ\
RI0DQDJHPHQWZKLFK FROOHFWV WKRVHGDWD LQ UHDO WLPH7KLVPHDVXUHG FRPPHUFLDO VSHHGRI WKHEXVHV
DORQJ6FKHEROGDHYVWUHHWLVSUHVHQWHGRQWKHILJDDQGDOVRZHUHXVHGIRUFRPSDUHWRVLPXODWLRQGDWD
6SHHGGLVWULEXWLRQFRUUHVSRQGVWRQRUPDOGLVWULEXWLRQZLWKPHDQVSHHGHTXDOWRNPKDQGYDULDQFH
)RUVLPXODWLRQLWLVLPSRUWDQWWRNQRZEXVGZHOOWLPHDWEXVVWRS([SHULPHQWDOREVHUYDWLRQVEXV
GZHOO WLPHZHUHSHUIRUPHGRQ WKHHDFKEXV VWRSV%XVGZHOO WLPH IROORZV ORJQRUPDOGLVWULEXWLRQ ILJ
E7KRVHVWDWLVWLFVZHUHXVHGLQWUDIILFPRGHO

&KL6TXDUHWHVW GI DGMXVWHGS 









&RPPHUFLDOEXVVSHHGNPK







)UH
TX
HQ
F\


&KL6TXDUHWHVW GI DGMXVWHGS  
          
'ZHOOWLPHV






)U
HT
XH
QF
\

0HDQV
9DULDQFH

)LJ6WDWLVWLFDOGLVWULEXWLRQVFRPPHUFLDOEXVVSHHGDQGEXVGZHOOWLPH 
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'LIIHUHQWSDUDPHWHUVSURGXFHGE\WKHWUDIILFVLPXODWLRQZHUHREWDLQHGWRHVWLPDWHHIIHFWLYHQHVVRIWKH
,%/ 7KRVH SDUDPHWHUV DUH WUDIILF YROXPH VSHHG GHOD\ WLPH 2YHUDOO WUDIILF VWDWLVWLFV ZHUH XVHG WR
PHDVXUHWKHFRQGLWLRQVZLWKDQGZLWKRXW,%/V\VWHP
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)LJ6LPXODWLRQUHVXOWVIRU6FKHEROGDHYVWUHHWRQHSRLQWRQDQD[LVRIWLPHLVHTXDOWRPLQXWHVDVSHHGRIJHQHUDOWUDIILFE
EXVVSHHG

6LPXODWLRQUHVXOWVVKRZWKDW,%/DQGEXVSUHHPSWLRQGXULQJQRUPDOWUDIILFFRQGLWLRQVLQFUHDVHVEXV
VSHHGDERXWDQGDWWKHVDPHVSHHGRIJHQHUDOWUDIILFDVZLWK,%/DQGZLWKRXW,%/+RZHYHUIRU
KHDY\WUDIILFIORZDWVSHHGOHVVNPKDSSO\LQJ,%/SURYLGHGUHODWLYHO\PRUHLQFUHDVHRIEXVVSHHG,Q
WKLV FDVH EXV VSHHG ZLWK ,%/ ZDV LQFUHDVHG DERXW  LQ FRPSDULVRQ ZLWK VWDQGDUG EXV OLQH ,W LV
LQWHUHVWLQJWKDWDWWUDQVLWLRQWRFRPSOH[FRQGLWLRQVWKHUHLVDVLWHRIVKDUSGHFUHDVHLQVSHHGERWKIRUWKH
VFHQDULRZLWK,%/DQGIRUWKHVFHQDULRZLWKRXW,%/
&21&/86,21
7KHVLPXODWLRQPRGHOZDVXVHGWRGHWHUPLQHEHQHILWVDQGOLPLWDWLRQVRIWKH,%/DQGWRFRPSDUHWKLV
PHWKRG WR VWDQGDUG EXV URXWH 6LPXODWLRQV DQG H[SHULPHQWDO GDWD ZHUH XVHG WR FRPSDUH GLIIHUHQW
VFHQDULRVIRU,%/DQGZLWKRXW,%/:HVWXGLHGWKHPRVWFRPSOH[VFHQDULRIRUWZRZD\URDGV%XVVSHHG
VSHHG RI JHQHUDO WUDIILF WUDIILF IORZ GHOD\ ZHUH PHDVXUHG WR HYDOXDWH HIIHFWLYHQHVV RI ,%/ &ULWLFDO
EDFNJURXQGWUDIILFYROXPHIRU,%/FRQVWDQWO\GHFUHDVHZLWKLQFUHDVHRIYROXPHRIEXVHVEXWVSHHGRIWKH
EXVHVIRUWKHVFHQDULR,%/LVUHPDLQHGDWDFRQVWDQWOHYHODWLQFUHDVHRIWKHWUDIILFXSWRFDSDFLW\
%XVHVVSHHGLQWKLVDUHDZLWK,%/LVDSSUR[LPDWHO\RQDERYHWKDQIRUDXVXDOURXWH:H DOVR LQYHVWLJDWHG WKH SRVVLELOLW\ WR LPSOHPHQWDWLRQ ,%/ V\VWHP RQ WKH VRPH RI VLWHV RI URDG
QHWZRUN 5RVWRYRQ'RQ ,Q WKLV FDVH IRU ,%/ HIIHFWLYHQHVV LW LV QHFHVVDU\ WR XVH EXV SUHHPSWLRQ RQ
LQWHUVHFWLRQV(IILFLHQF\RI,%/LQFUHDVHVDWFRPSOLFDWLRQRIWUDIILFFRQGLWLRQV
5HIHUHQFHV

%DONH.8UEDQLN'DQG&RQUDG/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5HVHDUFK5HFRUG1R
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&XUULH*/DL+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5HFRUG1R

(LFKOHU0'DJDQ]R&)%XVODQHVZLWKLQWHUPLWWHQWSULRULW\6WUDWHJ\IRUPXODHDQGDQHYDOXDWLRQ7UDQVSRUWDWLRQ
5HVHDUFK3DUW%0HWKRGRORJLFDO
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